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1. 

METHOD OF MANUFACTURING ATFT-LCD 
ARRAY SUBSTRATE HAVING LIGHT 
BLOCKING LAYER ON THE SURFACE 
TREATED SEMCONDUCTOR LAYER 

BACKGROUND 

Embodiments of the present invention relate to a thin film 
transistor liquid crystal display (TFT-LCD) array substrate 
and a method of manufacturing the same. 

Thin film transistor liquid crystal displays (TFT-LCDs) 
device have the advantages of Small Volume, low energy 
consumption, low radiation and the like, and thus have pre 
vailed in the flat plate display market. As for TFT-LCDs, the 
performance, yield and cost are mainly determined by an 
array substrate of a TFT-LCD and a manufacturing method 
thereof. In order to effectively reduce the cost and improve the 
yield, the process of manufacturing a TFT-LCD array sub 
strate is gradually simplified from the initial 7-mask process 
to the present 4-mask process employing a half-tone mask or 
a gray-tone mask. 

Presently, the manufacture of a TFT-LCD array substrate 
can be performed by forming a series of thin film patterns 
through a series of patterning process. Generally, one layer of 
thin film pattern is formed through one patterning process. In 
the 4-mask process, an active layer, a date line, a source 
electrode, a drain electrode and a TFT channel region can be 
formed by one patterning process with a half-tone mask or a 
gray-tone mask. The active layer comprises a semiconductor 
film and a doped semiconductor film (ohmic contact film) that 
are stacked in order. During forming the TFT channel region, 
the doped semiconductor film is etched by a dry etching 
process. In order to etch away the doped semiconductor film 
in the TFT channel region and realize the uniformity and 
selectivity of such etch, an over-etching process is performed 
until a portion of the semiconductor film provided below the 
doped semiconductor film is etched. Thus, the semiconductor 
film must have a large thickness, such as 1500A-3000 A. 

According to the definition of the turn-off current of a thin 
film transistor, the turn-off current of the thin film transistoris 
proportional to the thickness of the semiconductor film. The 
turn-off current of the thin film transistoris increased with the 
increase of the thickness of the semiconductor film. Because 
of the increased turn-off current of the thin film transistor, the 
leakage current is increased, the period, during which the 
voltage of a pixel electrode is held, is shortened, and thus the 
performance of the TFT-LCD array substrate comprising the 
thin film transistoras a Switch element for a pixel is degraded. 
Furthermore, during etching the doped semiconductor film 
and the semiconductor film through a conventional dry etch 
ing process, the surface of the semiconductor film in the TFT 
channel region is roughed due to the physical bombing, and 
thus the performance of the TFT-LCD array substrate is fur 
ther degraded. In addition, during forming the TFT channel 
region by using the half-tone mask or the gray-tone mask, 
failures (for example, the short circuit between the source 
electrode and the drain electrode, the open circuit of the 
channel region, and the like) are caused by the multiple-step 
etching process, and thus the yield is severely reduced. 

SUMMARY 

According to an embodiment of the invention, a thin film 
transistor liquid crystal display (TFT-LCD) array substrate 
comprising a gate line, a data line, a pixel electrode and a thin 
film transistor, wherein the pixel electrode and the thin film 
transistor are formed in a pixel region defined by intersecting 
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2 
of the gate line and the data line, and the thin film transistor 
comprises a gate electrode, a semiconductor layer, a source 
electrode and a drain electrode, and wherein two separate 
parts of the surface of the semiconductor layer are treated by 
a surface treatment to form into an ohmic contact layer, and 
the source electrode and the drain electrode are connected 
with the semiconductor layer through the ohmic contact layer 
in the two separate parts, respectively. 

According to another embodiment of the invention, a 
method of manufacturing a thin film transistor liquid crystal 
display (TFT-LCD) array substrate comprising: Step 1 of 
sequentially depositing a transparent conductive film and a 
gate metal film on a Substrate, and patterning the transparent 
conductive film and the gate metal film to form a pixel elec 
trode, a gate line and a gate electrode: Step 2 of depositing a 
gate insulating layer and a semiconductor film on the Sub 
strate after the Step 1 and patterning the semiconductor film to 
form a semiconductor layer, whereintwo separate parts of the 
surface of the semiconductor layer is treated by a surface 
treatment process to form into an ohmic contact layer; and 
Step 3 of depositing a source/drain metal film on the substrate 
after the Step 2, and patterning the source/drain metal film to 
form a data line, a source electrode and a drain electrode by a 
patterning process, wherein the source electrode and the drain 
electrode respectively are connected with the semiconductor 
layer through the ohmic contact layer in the two separate 
parts. 

Further scope of applicability of the present invention will 
become apparent from the detailed description given herein 
after. However, it should be understood that the detailed 
description and specific examples, while indicating preferred 
embodiments of the invention, are given by way of illustration 
only, since various changes and modifications within the 
spirit and scope of the invention will become apparent to 
those skilled in the art from the following detailed descrip 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully understood 
from the detailed description given hereinafter and the 
accompanying drawings which are given by way of illustra 
tion only, and thus are not limitative of the present invention 
and wherein: 

FIG. 1 is a plan view showing a first embodiment of a 
TFT-LCD array substrate according to the invention; 

FIG. 2 is a sectional view taken along line A1-A1 in FIG.1; 
FIG. 3 is a plan view after a first patterning process of the 

first embodiment of the TFT-LCD array substrate according 
to the invention; 

FIG. 4 is a sectional view taken along the line A2-A2 in 
FIG.3: 

FIG. 5 is a sectional view taken along the line A2-A2 after 
exposing and developing a phororesist layer in the first pat 
terning process of the first embodiment of the TFT-LCD array 
Substrate according to the invention; 

FIG. 6 is a sectional view taken along the line A2-A2 after 
a first etching process in the first patterning process of the first 
embodiment of the TFT-LCD array substrate according to the 
invention; 

FIG. 7 is a sectional view taken along the line A2-A2 after 
an ashing process in the first patterning process of the first 
embodiment of the TFT-LCD array substrate according to the 
invention; 
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FIG. 8 is a sectional view taken along the line A2-A2 after 
a second etching process in the first patterning process of the 
first embodiment of the TFT-LCD array substrate according 
to the invention; 

FIG. 9 is a plan view after a second patterning process of 
the first embodiment of the TFT-LCD array substrate accord 
ing to the invention; 

FIG. 10 is a sectional view taken along line A3-A3 in FIG. 
9; 

FIG. 11 is a plan view after a third patterning process of the 
first embodiment of the TFT-LCD array substrate according 
to the invention; 

FIG. 12 is a sectional view taken along line A4-A4 in FIG. 
11: 

FIG. 13 is a plan view showing a second embodiment of a 
TFT-LCD array substrate according to the invention; 

FIG. 14 is a sectional view taken along line B1-B1 in FIG. 
1; 

FIG. 15 is a plan view after a second patterning process of 
the second embodiment of the TFT-LCD array substrate 
according to the invention; 

FIG. 16 is a sectional view taken along line B3-B3 in FIG. 
15; 

FIG. 17 is a sectional view taken along the line B3-B3 after 
exposing and developing a photoresist layer in the second 
patterning process of the second embodiment of the TFT 
LCD array Substrate according to the invention; 

FIG. 18 is a sectional view taken along the line B3-B3 after 
a first etching process in the second patterning process of the 
second embodiment of the TFT-LCD array substrate accord 
ing to the invention; 

FIG.19 is a sectional view taken along the line B3-B3 after 
a first ashing process in the second patterning process of the 
second embodiment of the TFT-LCD array substrate accord 
ing to the invention; 

FIG. 20 is a sectional view taken along the line B3-B3 after 
a second etching process in the second patterning process of 
the second embodiment of the TFT-LCD array substrate 
according to the invention; 

FIG. 21 is a sectional view taken along the line B3-B3 after 
a secondashing process in the second patterning process of 
the second embodiment of the TFT-LCD array substrate 
according to the invention; 

FIG.22 is a sectional view taken along the line B3-B3 after 
a third etching process in the second patterning process of the 
second embodiment of the TFT-LCD array substrate accord 
ing to the invention; and 

FIG. 23 is a sectional view taken along the line B3-B3 after 
a surface treatment process in the second patterning process 
of the second embodiment of the TFT-LCD array substrate 
according to the invention. 

DESCRIPTION OF THE EMBODIMENTS 

Hereinafter, the embodiments of the invention will be 
described in detail with the accompanying drawings. 

FIG. 1 is a plan view showing a first embodiment of a 
TFT-LCD array substrate according to the invention, and 
FIG. 2 is a sectional view taken along line A1-A1 in FIG. 1. 
As shown in FIG. 1 and FIG. 2, the TFT-LCD array sub 

strate according to this embodiment comprises gate lines 10, 
data lines 11, common electrode lines 12, pixel electrodes 9 
and thin film transistors. A pixel region is defined by inter 
secting of one gate line 10 and one data line 11 perpendicular 
to each other. One thin film transistor and one pixel electrode 
are formed in each pixel region. The gate line 10 is used to 
supply the turn-on (“ON”) signals to the thin film transistor, 
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4 
the data line 11 is used to Supply the data signals to the pixel 
electrode 9, and the common electrode line 12 is used to 
constitute storage capacitor with the pixel electrode 9. 

Specifically, the TFT-LCDarray substrate according to this 
embodiment comprises agate electrode 2, the gate line 10 and 
the pixel electrode 9, which are all formed on a substrate 1. 
The gate electrode 2 is connected with the gate line 10. The 
pixel electrode 9 is formed on the substrate 1 and within the 
pixel region. A gate insulating layer 3 is formed on the gate 
electrode 2, the gate line 10 and the pixel electrode 9 to cover 
the entirety of the substrate 1. A semiconductor layer 4 is 
formed on the gate insulating layer 3 and positioned over the 
gate electrode 2. A passivation layer 8 is formed on the semi 
conductor layer 4 to cover the entirety of the substrate 1. A 
first via hole 8a, a second via hole 8b and a third via hole 8c 
are provided in the passivation layer 8. The first via hole 8a is 
provided on the pixel electrode 9 and exposes a portion of the 
surface of the pixel electrode 9. The second via hole 8b and 
the third via hole 8c are provided on the semiconductor layer 
4 and each expose a portion of the Surface of the semiconduc 
tor layer 4. The surface of the semiconductor layer 4 exposed 
by the second via hole 8b and the third via hole 8c comprises 
an ohmic contact layer 4a formed by Surface treatment as 
described below. The data line 11, the common electrode line 
12, the source electrode 6 and the drain electrode 7 are formed 
on the passivation layer 8. One end of the source electrode 6 
is connected with the data line 11, the other end thereof is 
positioned over the semiconductor layer 4 and connected with 
the semiconductor layer 4 through the ohmic contact layer 4a 
in the third via hole 8c. One end of the drain electrode 7 is 
connected with the pixel electrode 9 through the first via hole 
8a, the other end thereof is positioned over the semiconductor 
layer 4 and connected with the semiconductor layer 4 through 
the ohmic contact layer 4a in the second via hole 8b. A TFT 
channel region is formed between the source electrode 6 and 
the drain electrode 7. In another embodiment, the common 
electrode line 12 is not formed. 

In this embodiment, the thickness of the semiconductor 
layer 4 is about 500-1500A, and preferably is about 500-1000 
A. The surface treatment to the semiconductor layer 4 is a 
phosphorizing treatment using PH gas, in which the RF 
power is about 5-12 KW, the atmospheric pressure is about 
100-400 mT and the flow rate is about 1000-4000 scom. In 
addition, the gate electrode 2, the gate line 10 and the pixel 
electrode 9 may be formed in a single patterning process or in 
different patterning processes. 
FIG.3 to FIG. 12 are schematic views showing the manu 

facture process of the first embodiment of the TFT-LCD array 
substrate according to the invention. Hereinafter, the 
described patterning process may comprise the processes of 
applying photoresist, masking, exposing and developing of 
photoresist, etching, removing remaining photoresist, and the 
like. For example, a positive photoresist is used as an example 
in a patterning process. 

FIG. 3 is a plan view after a first patterning process of the 
first embodiment of the TFT-LCD array substrate according 
to the invention, and FIG. 4 is a sectional view taken along the 
line A2-A2 in FIG. 3. 
A transparent conductive film with a thickness of about 

300-600 A and a gate metal film with a thickness of about 
500-4000 A are deposited on the substrate 1 by a magnetron 
sputtering method, a thermal evaporation method or other 
film formation method. The transparent conductive film may 
be formed by indium tin oxide (ITO), indium zinc oxide 
(IZO), aluminum zinc oxide (AZO) and the like or by other 
metal or metal oxide. The gate metal film may be formed by 
a metal such as Cr, W, Ti, Ta, Mo, Al, Cu and the like or an 
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alloy of the above metals. In addition, the gate metal film may 
have a multi-layer structure formed by any combination of the 
above metals. By a patterning process using a half-tone mask 
or a gray-tone mask, the gate electrode 2, the gate line 10 and 
the pixel electrode 9 are formed on the substrate, as shown in 
FIG. 3 and FIG. 4. Such patterning process is described in 
detail as follows. 

FIG. 5 is a sectional view taken along the line A2-A2 after 
exposing and developing a photoresist layer in the first pat 
terning process of the first embodiment of the TFT-LCD array 
Substrate according to the invention. 

After the transparent conductive film 21 and the gate metal 
film 22 are sequentially deposited on the Substrate 1, a pho 
toresist layer 30 is applied on the gate metal film 22. The 
photoresist layer 30 is exposed by using a half-tone mask or a 
gray tone mask to form a completely exposed region A, an 
unexposed region B and a partially exposed region C. The 
unexposed region B corresponds to the regions of the gate line 
and the gate electrode, the partially exposed region C corre 
sponds to the region of the pixel electrode, and the completely 
exposed region. A corresponds to the region other than the 
above regions. After the developing process is performed, the 
thickness of the photoresist in the unexposed region B is not 
Substantially changed to form a photoresist-completely-re 
tained region, the photoresist in the completely exposed 
region A is completely removed to form a photoresist-com 
pletely-removed region, and the thickness of the photoresist 
in the partially exposed region C is decreased to form a 
photoresist-partially-retained region, as shown in FIG. 5. 

FIG. 6 is a sectional view taken along the line A2-A2 after 
a first etching process in the first patterning process of the first 
embodiment of the TFT-LCD array substrate according to the 
invention. By the first etching process, the gate metal film 22 
and the transparent conductive film 21 in the completely 
exposed region A are etched away so that the gate line 10 and 
the gate electrode 2 are formed, as shown in FIG. 6. 

FIG. 7 is a sectional view taken along the line A2-A2 after 
an ashing process in the first patterning process of the first 
embodiment of the TFT-LCD array substrate according to the 
invention. By the ashing process, the thickness of the photo 
resist layer 30 is decreased so that the photoresist in the 
partially exposed region C is completely removed to expose 
the gate metal film 22 in this region, as shown in FIG. 7. Since 
the thickness of photoresist in the unexposed region B is 
bigger than that in the partially exposed region C, the unex 
posed region B is still covered by remaining photoresist with 
a certain thickness after the ashing process. 

FIG. 8 is a sectional view taken along the line A2-A2 after 
a second etching process in the first patterning process of the 
first embodiment of the TFT-LCD array substrate according 
to the invention. By the second patterning process, the gate 
metal film in the partially exposed region C is etched so that 
in this region the gate metal film is etched away and the 
transparent conductive film is exposed, and thus the exposed 
transparent conductive film in this region forms the pixel 
electrode 9, as shown in FIG. 8. 

Then, the remaining photoresist is removed to complete the 
first patterning process of the TFT-LCD array substrate in this 
embodiment. As shown in FIG.3 and FIG. 4, the pixel elec 
trode is formed on the Substrate 1 and the transparent conduc 
tive film is retained below the gate line 10 and the gate 
electrode 2 after the first patterning process. 

FIG. 9 is a plan view after a second patterning process of 
the first embodiment of the TFT-LCD array substrate accord 
ing to the invention, and FIG. 10 is a sectional view taken 
along line A3-A3 in FIG. 9. 
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6 
On the substrate 1 with the pattern shown in FIG.3, the gate 

insulating layer 3 with a thickness of about 3000-5000 A and 
a semiconductor film with a thickness of about 500-1500 A 
are sequentially deposited by a plasma enhanced chemical 
vapor deposition (PECVD) method or other film formation 
method. The gate insulating layer 3 may be formed of an 
oxide, a nitride or an oxynitride, and the corresponding 
source gas thereof may be a mixture of SiH, NH and N or 
a mixture of SiHCl, NH and N. The semiconductor film 
may be an amorphous silicon film, and the corresponding 
Source gases thereof may be a mixture of SiH4 and H2 or a 
mixture of SiHCl and H. Then, the semiconductor layer 4 
is formed by a patterning process using a normal mask, as 
shown in FIG. 9 and FIG. 10. After the second patterning 
process, the gate insulating layer 3 is formed on the gate 
electrode 2, the gate line 10 and the pixel electrode 9 to cover 
the entirety of the substrate 1, and the semiconductor layer 4 
is formed on the gate insulating layer 3 and positioned over 
the gate electrode 2. 

FIG. 11 is a plan view after a third patterning process of the 
first embodiment of the TFT-LCD array substrate according 
to the invention, and FIG. 12 is a sectional view taken along 
line A4-A4 in FIG. 11. 
On the substrate with the pattern shown in FIG. 9, the 

passivation layer 8 with a thickness of about 700-2000A is 
deposited by a PECVD method or other film formation 
method. The passivation layer 8 may be formed by an oxide, 
a nitride or an oxynitride, and the corresponding source gas 
thereof may be a mixture of SiH, NH and Nora mixture of 
SiHCl, NH and N. The first via hole 8a, the second via 
hole 8b and the third via hole 8c are formed by a patterning 
process using a normal mask. The first via hole 8a is provided 
on the pixel electrode 9 and near the gate electrode 2. The 
passivation layer 8 and the gate insulating layer 3 in the first 
via hole 8a are etched away to expose the surface of the pixel 
electrode 9 in the first via hole 8a. The second via hole 8b and 
the third via hole 8c are provided on the semiconductor layer 
4. The passivation layer 8 in both the second via hole 8b and 
the third via hole 8c are etched away to exposed the surface of 
the semiconductor layer in the second via hole 8b and the 
third via hole 8c. The surface of the semiconductor layer 4 
exposed in the second via hole 8b and the third via hole 8c is 
treated with a surface treatment process so that the surface of 
the semiconductor layer 4 in the second via hole 8b and the 
third via hole 8c is formed into the ohmic contact layer 4a, as 
shown in FIG. 11 and FIG. 12. In the third patterning process, 
the gate pad via hole (not shown) may be simultaneously 
formed in the gatepad region. The structure of the gatepad via 
hole are well-known to those skilled in the art and detailed 
descriptions thereof are omitted here for simplicity. The sur 
face treatment in this embodiment is a phosphorizing treat 
ment using PH gas, in which the RF power is about 5-12 KW, 
the atmospheric pressure is about 100-400 mT and the flow 
rate is about 1000-4000 sccm. The second via hole 8b and the 
third via hole 8c may be provided on both sides of the semi 
conductor layer 4 over the gate electrode 2 (as shown this 
embodiment), or on both sides of the semiconductor layer 4 
outside of the gate electrode 2. The shape of the via holes may 
be rectangular, elliptical or circular, and the length, width and 
other geometrical parameters thereof may be determined 
depending on the practical requirements. 

Finally, a source/drain metal film with a thickness of about 
2000-3000 A is deposited on the substrate with the pattern 
shown in FIG. 12 by using a magnetron sputtering method, a 
thermal evaporation method or other film formation method. 
The source/drain metal film may beformed by a metal such as 
Cr, W, Ti, Ta, Mo, Al, Cu and the like or an alloy of the above 
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metals. In addition, the source/drain metal film may have a 
multi-layer structure formed by any combination of the above 
metals. The data line 11, the common electrode line 12, the 
source electrode 6 and the drain electrode 7 are formed by a 
patterning process using a normal mask, as shown in FIG. 1 
and FIG. 2. After this patterning process, one end of the 
source electrode 6 is connected with the data line 11, the other 
end thereof is positioned over the semiconductor layer 4 and 
connected with the semiconductor layer 4 through the ohmic 
contact layer 4a in the third via hole 8c. One end of the drain 
electrode 7 is connected with the pixel electrode 9 through the 
first via hole 8a, the other end thereof is positioned over the 
semiconductor layer 4 and connected with the semiconductor 
layer 4 through the ohmic contact layer 4a in the second via 
hole 8b. The TFT channel region is formed between the 
source electrode 6 and the drain electrode 7. The common 
electrode line 12 is formed in the pixel region and constitutes 
the storage capacitor with the pixel electrode 9. 

According to this embodiment of the TFT-LCD array sub 
strate, the pixel electrode, the gate line and the gate electrode 
are formed by the first patterning process; the semiconductor 
layer is formed by the second patterning process; the first via 
hole, the second via hole and the third via hole are formed by 
the third patterning process, and the Surface of the semicon 
ductor layer exposed in the second via hole and the third via 
hole is treated by a surface treatment process so that the 
Surface of the semiconductor layer in the second via hole and 
the third via hole is formed into the ohmic contact layer; the 
data line, the common electrode line, the Source electrode and 
the drain electrode are formed by the fourth patterning pro 
cess. Compared with the TFT-LCD array substrate manufac 
tured with the conventional 4-mask process using a half-tone 
mask or a gray-tone mask, the TFT-LCD array Substrate in 
this embodiment has the following advantages. 

1. In this embodiment, the TFT channel region is formed by 
a patterning process using a normal mask after the semicon 
ductor layer is formed, and the semiconductor layer is not 
over-etched, unlike the conventional process. Thus, the semi 
conductor layer in this embodiment can have a small thick 
ness of about 500-1500A, preferably about 500-1000A. The 
thickness of the semiconductor layer is decreased, the turn 
off current of the thin film transistor can be significantly 
reduced, the period of holding the voltage of the pixel elec 
trode can be increased and the performance of the TFT-LCD 
array Substrate can be improved. In addition, the thickness of 
the semiconductor layer is decreased, the contact resistance 
can be reduced and the carrier mobility in the TFT channel 
region can be improved. 

2. In this embodiment, the semiconductor layer is kept 
from being physically bombed during the TFT channel region 
is formed, and thus the Surface of the semiconductor layer is 
not damaged and the performance of the TFT-LCD array 
substrate can be further improved. 

3. In this embodiment, the failures generated during the 
TFT channel region is formed by the conventional multiple 
step etching process with a half-tone mask or a gray-tone 
mask can be avoided by forming the TFT channel region 
through a patterning process with a normal mask, and thus the 
product yield can be improved. 

4. In this embodiment, the surface of the semiconductor 
layer in the second via hole and the third via hole is treated and 
formed into the ohmic contact layer. In this way, not only the 
electrical connection between the semiconductor layer and 
the Source/drain electrode can be ensured, but also deposition 
of the conventional doped semiconductor layer can be omit 
ted. That is, the process of depositing the doped semiconduc 
tor layer is omitted. Thus, the manufacture cost can be 
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8 
reduced, the process period can be shortened and the produc 
tion efficiency can be improved. 

FIG. 13 is a plan view showing a second embodiment of a 
TFT-LCD array substrate according to the invention, and 
FIG. 14 is a sectional view taken along line B1-B1 in FIG.1. 
As shown in FIG. 13 and FIG. 14, the TFT-LCD array sub 
strate in this embodiment is manufactured by a different 
production process, in which the structures of the gate line 10, 
the data line 11, the common electrode line 12, the pixel 
electrode 9 and the like are similar to those in the first embodi 
ment except for the structure of the thin film transistor. 

Specifically, the TFT-LCDarray substrate according to this 
embodiment comprises the gate electrode 2, the gate line 10 
and the pixel electrode 9, which are all formed on a substrate 
1. The gate electrode 2 is connected with the gate line 10. The 
pixel electrode 9 is formed on the substrate 1 and within the 
pixel region. The gate insulating layer 3 is formed on the gate 
electrode 2, the gate line 10 and the pixel electrode 9 to cover 
the entirety of the substrate 1. The first via hole 8a is provided 
in the gate insulating layer 3 and positioned on the pixel 
electrode 9. The semiconductor layer 4 is formed on the gate 
insulating layer 3 and over the gate electrode 2. A blocking 
layer 5 is provided on the semiconductor layer 4, and the 
surface of the semiconductor layer 4 on both sides of the 
blocking layer 5 is treated with a surface treatment process to 
form into the ohmic contact layer 4a. One end of the source 
electrode 6 is connected with the data line 11, and the other 
end thereof is positioned on the ohmic contact layer 4a on one 
side of the blocking layer 5 and connected with the semicon 
ductor layer 4 through the ohmic contact layer 4a. One end of 
the drain electrode 7 is connected with the pixel electrode 9 
through the first via hole 8a, and the other end thereof is 
positioned on the ohmic contact layer 4a on the other side of 
the blocking layer 5 and connected with the semiconductor 
layer 4 through the ohmic contact layer 4a. The TFT channel 
region is formed between the source electrode 6 and the drain 
electrode 7, and the blocking layer 5 is formed to cover the 
TFT channel region. 

FIG. 15 to FIG.23 are schematic views showing the manu 
facture process of the second embodiment of the TFT-LCD 
array Substrate according to the invention. 
The first patterning process and the structural patterns 

formed in this embodiment (such as the pixel electrode, the 
gate line and the gate electrode) are similar to those shown in 
FIG. 3 and FIG. 4 of the first embodiment, so the detailed 
descriptions thereof are omitted here for simplicity. 

FIG. 15 is a plan view after a second patterning process of 
the second embodiment of the TFT-LCD array substrate 
according to the invention, and FIG. 16 is a sectional view 
taken along line B3-B3 in FIG. 15. 
On the substrate with the patterns of the pixel electrode, the 

gate line and the gate electrode, the gate insulating layer 3 
with a thickness of about 3000-5000 A, the semiconductor 
film with a thickness of about 500-1500A and a blocking film 
with a thickness of about 1000-3000 A are sequentially 
deposited by a PECVD method or other film formation 
method. The gate insulating layer and the blocking film may 
be formed by an oxide, nitride or oxynitride, and the corre 
sponding source gases thereofmay be a mixture of SiH4 NH 
and N or a mixture of SiHCl, NH and N. The semicon 
ductor film may be an amorphous silicon film, and the corre 
sponding Source gases thereof may be a mixture of SiH4 and 
H or a mixture of SiHCl and H. The semiconductor layer 
4, the blocking layer 5 and the first via hole 8a are formed by 
a patterning process with a triple-tone mask, and then the 
surface of the semiconductor layer 4 on both sides of the 
blocking layer 5 is treated by a Surface treatment process and 
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therefore formed into the ohmic contact layer, as shown in 
FIG. 15 and FIG. 16. The semiconductor layer 4 is formed on 
the gate insulating layer 3 and over the gate electrode 2. The 
blocking layer 5 is formed on the semiconductor layer 4 and 
exposes the semiconductor layer 4 on both sides thereof. The 
first via hole 8a is provided at the pixel electrode 9 and near 
the gate electrode 2. In this patterning process, the gate pad 
via hole (not shown) can be simultaneously formed in the gate 
pad region. The structure of the gate pad via hole are well 
known to those skilled in the art and the detailed descriptions 
thereof are omitted here. This patterning process will be 
described in detail as follows. 

FIG. 17 is a sectional view taken along the line B3-B3 after 
exposing and developing a phororesist layer in the second 
patterning process of the second embodiment of the TFT 
LCD array substrate according to the invention. Firstly, the 
gate insulating layer 3, the semiconductor film 23 and the 
blocking film 24 are sequentially deposited by a PECVD 
method or other film formation method. Then, a photoresist 
layer 30 is applied on the blocking film 24. The photoresist 
layer 30 is exposed by using a triple-tone mask to form a 
completely exposed region A, an unexposed region B, a first 
partially exposed region C and a second partially exposed 
region D. The completely exposed region. A corresponds to 
the region of the first via hole, the unexposed region B corre 
sponds to the region of the blocking layer, the second partially 
exposed region D corresponds to the region of the semicon 
ductor layer, and the first partially exposed region C corre 
sponds to the region other than the above regions. After the 
developing process is performed, the thickness of the photo 
resist in the unexposed region B is not substantially changed 
to form a photoresist-completely-retained region. The photo 
resist in the completely exposed region A is completely 
removed to form a photoresist-completely-removed region. 
The thickness of the photoresist in both of the first partially 
exposed region C and the second partially exposed region D 
is decreased to form a first photoresist-partially-retained 
region and a second photoresist-partially-retained region. 
The thickness of the photoresist in the second photoresist 
partially-retained region is larger than that in the first photo 
resist-partially-retained region but Smaller than that in the 
photoresist-completely-retained region, as shown in FIG. 17. 
The employed triple-tone mask has three regions with differ 
ent transmissivities and an opaque region, and thus four 
regions with different exposure levels can be obtained by 
using the triple-tone mask. Various forms of tripe-tone mask, 
Such as a half-tone mask with a slit, can be used in this 
patterning process. 

FIG. 18 is a sectional view taken along the line B3-B3 after 
a first etching process in the second patterning process of the 
second embodiment of the TFT-LCD array substrate accord 
ing to the invention. By the first etching process, the blocking 
film 24, the semiconductor film 23 and the gate insulating 
layer 3 in the completely exposed region A is etched away to 
form the first via hole 8a. The first via hole 8a is provided on 
the pixel electrode 9 and near the gate electrode 2. The block 
ing film 24, the semiconductor film 23 and the gate insulating 
layer 3 in the first via hole 8a are etched away to expose the 
pixel electrode 9 in first via hole 8a, as shown in FIG. 18. In 
this patterning process, the gate pad via hole can be simulta 
neously formed in the gate pad region. 

FIG. 19 is a sectional view taken along the line B3-B3 after 
a first ashing process in the second patterning process of the 
second embodiment of the TFT-LCD array substrate accord 
ing to the invention. By the first ashing process, the photore 
sist layer 30 in the first partially exposed region C is com 
pletely removed to expose the blocking film 24 in this region, 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
as shown in FIG. 19. Since the thickness of the photoresist in 
the unexposed region B and the second partially exposed 
region D is larger than that in the first partially exposed region 
C, the unexposed region B and the second partially exposed 
region Dare still covered by the remaining photoresist after 
this ashing process, and the thickness of the photoresist in the 
unexposed region B is still larger than that in the second 
partially exposed region D. 

FIG. 20 is a sectional view taken along the line B3-B3 after 
a second etching process in the second patterning process of 
the second embodiment of the TFT-LCD array substrate 
according to the invention. By the second etching process, the 
blocking film 24 and the semiconductor film 23 in the first 
partially exposed region Care etched away to form the semi 
conductor layer 4. The semiconductor layer 4 is formed on the 
gate insulating layer 3 and positioned over the gate electrode 
2, as shown in FIG. 20. 

FIG. 21 is a sectional view taken along the line B3-B3 after 
a secondashing process in the second patterning process of 
the second embodiment of the TFT-LCD array substrate 
according to the invention. By the secondashing process, the 
photoresist layer 30 in the second partially exposed region D 
is completely removed to expose the blocking film 24 in this 
region, as shown in FIG. 21. Since the thickness of the pho 
toresist in the unexposed region B is larger than that in the 
second partially exposed region D, the unexposed region B is 
still covered by the remaining photoresist with a certain thick 
ness after this process. 

FIG.22 is a sectional view taken along the line B3-B3 after 
a third etching process in the second patterning process of the 
second embodiment of the TFT-LCD array substrate accord 
ing to the invention. By the third etching process, the blocking 
film 24 in the second partially exposed region D is etched 
away to form the blocking layer 5. As shown in FIG. 22, the 
blocking layer 5 is formed on semiconductor layer 4, and the 
semiconductor layer 4 is exposed on both sides of the block 
ing layer 5. 

FIG. 23 is a sectional view taken along the line B3-B3 after 
a surface treatment process in the second patterning process 
of the second embodiment of the TFT-LCD array substrate 
according to the invention. By the Surface treatment process, 
the exposed surface of the semiconductor layer 4 is treated 
and therefore formed into the ohmic contact layer 4a, as 
shown in FIG. 23. The surface treatment in this embodiment 
is a phosphorizing treatment using PH gas, in which the RF 
power is about 5-12 KW, the atmospheric pressure is about 
100-400 mT, and the flow rate is about 1000-4000 sccm. 
Then, the remaining phororesist is removed to complete 

the manufacture process of the TFT-LCD array substrate in 
this embodiment. As shown in FIG. 15 and FIG.16, after this 
patterning process, the semiconductor layer 4 is formed on 
the gate insulating layer 3 and positioned over the gate elec 
trode 2, the blocking layer 5 is formed on the semiconductor 
layer 4, the semiconductor layer 4 exposed on both sides of 
the blocking layer 5 is formed into the ohmic contact layer 4a, 
the first via hole 8a is provided on the pixel electrode 9 and 
near the gate electrode, and the gate pad via hole (not shown) 
is formed in the gate pad region. The remaining photoresist 
may be removed before the surface treatment process is per 
formed. 

Finally, on the substrate with the pattern shown in FIG. 15, 
the source? drain metal film with a thickness of about 2000 
3000A is deposited by using a magnetron sputtering method, 
a thermal evaporation method or other film formation 
method. The source/drain metal film may be formed by a 
metal such as Cr, W, Ti, Ta, Mo, Al, Cu and the like oran alloy 
of the above metals. In addition, the source? drain metal film 
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may have a multi-layer structure formed by any combination 
of the above metals. The data line 11, the common electrode 
line 12, the source electrode 6 and the drain electrode 7 are 
formed by a patterning process using a normal mask, as 
shown in FIG. 13 and FIG. 14. After this patterning process, 
one end of the source electrode 6 is connected with the data 
line 11, and the other end thereof is positioned on the ohmic 
contact layer 4a on one side of the blocking layer 5 and 
connected with the semiconductor layer 4 through the ohmic 
contact layer 4a. One end of the drain electrode 7 is connected 
with the pixel electrode 9 through the first via hole 8a, and the 
other end thereof is positioned on the ohmic contact layer 4a 
on the other side of the blocking layer 5 and connected with 
the semiconductor layer 4 through the ohmic contact layer 4a. 
The TFT channel region is formed between the source elec 
trode 6 and the drain electrode 7 and covered by the blocking 
layer 5. The common electrode line 12 is formed in the pixel 
region and constitutes the storage capacitor with the pixel 
electrode 9. In addition, the common electrode line may not 
be formed. 

According to this embodiment of the TFT-LCD array sub 
strate, the pixel electrode, the gate line and the gate electrode 
are formed by the first patterning process; the semiconductor 
layer, the blocking layer and the first via hole are formed by 
the second patterning process; and the data line, the common 
electrodeline, the source electrode and the drain electrode are 
formed by the third patterning process. Since the over-etching 
process, and the physical bombing in the conventional tech 
nology are avoided in this embodiment, the TFT-LCD array 
Substrate has the advantages similar to those in the first 
embodiment. In addition, since only three patterning pro 
cesses are employed in this embodiment, the manufacture 
cost can be reduced and the production period can be short 
ened compared with the conventional technology with four 
patterning processes. Therefore, the production efficiency 
can be significantly improved. 

Based on the above described embodiments, the TFT-LCD 
array substrate of the invention can be manufactured by 
increasing the number of the patterning processes and select 
ing different materials or material combinations. For 
example, the patterns formed in the first patterning process 
according to the embodiment may be completed by two pat 
terning processes, that is, the pixel electrode is formed by a 
patterning process with a normal mask, the gate electrode and 
the gate line are formed by another patterning process with 
another normal mask, and the details of the two patterning 
processes are omitted here for simplicity. 

According to the invention, the embodiment of a method of 
manufacturing a TFT-LCD array substrate may comprise the 
following steps: 

Step 1, sequentially depositing a transparent conductive 
film and a gate metal film on a Substrate, and forming a pixel 
electrode, a gate line and a gate electrode by a patterning 
process; 

Step 2, depositing a gate insulating layer and a semicon 
ductor film and forming a semiconductor layer by performing 
patterning processes on the Substrate after the Step 1, wherein 
two separate parts of the Surface of the semiconductor layer is 
treated by a Surface treatment process to form into an ohmic 
contact layer, and 

Step 3, depositing a source/drain metal film on the Sub 
strate after the Step 2, and forming a data line, a source 
electrode and a drain electrode by a patterning process, 
wherein the source electrode and the drain electrode respec 
tively are connected with the semiconductor layer through the 
ohmic contact layer. 
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In the method of the above embodiment, the surface treat 

ment to the semiconductor layer is a phosphorizing treatment 
using PH gas, in which the RF power is about 5-12 KW, the 
atmospheric pressure is about 100-400 mT and the flow rate is 
about 1000-4000 sccm. In addition, the thickness of the semi 
conductor layer is about 500-1500 A, and preferably is about 
500-1000 A. 
The embodiment of the method of manufacturing the TFT 

LCD array substrate according to the invention will be 
described in detail through the following examples. 
A first example of the method of manufacturing the TFT 

LCD array Substrate may comprise the following steps. 
Step 11, sequentially depositing the transparent conductive 

film and the gate metal film on the Substrate, and forming the 
pixel electrode, the gate line and the gate electrode by a 
patterning process; 

Step 12, sequentially depositing the gate insulating layer 
and a semiconductor film by a PECVD method; 

Step 13, forming the semiconductor layer by a patterning 
process with a normal mask, wherein the semiconductor layer 
is positioned over the gate electrode: 

Step 14, depositing a passivation layer by a PECVD 
method; 

Step 15, forming a first via hole, a second via hole and a 
third via hole by a patterning process with a normal mask, 
wherein the first via hole is provided on the pixel electrode 
and exposes the pixel electrode therein, and the second via 
hole and the third via hole are provided on the semiconductor 
layer; 

Step 16, treating the surface of the semiconductor layer 
exposed in the second via hole and the third via hole so that 
the surface of the semiconductor layer in the second via hole 
and the third via hole is formed into the ohmic contact layer; 

Step 17, depositing the Source/drain metal film by a mag 
netron sputtering method or a thermal evaporation method; 
and 

Step 18, forming the data line, the source electrode and the 
drain electrode by a patterning process with a normal mask, 
wherein one end of the source electrode is connected with the 
data line, and the other end thereof is connected with the 
semiconductor layer through the ohmic contact layer in the 
third via hole; one end of the drain electrode is connected with 
pixel electrode through the first via hole, and the other end 
thereof is connected with the semiconductor layer through the 
ohmic contact layer in the second via hole; and a TFT channel 
region is formed between the source electrode and the drain 
electrode. 

Further, a common electrode line may be formed in the 
Step 18. The common electrode line and the pixel electrode 
can constitute a storage capacitor. 

In this example, the TFT-LCD array substrate is manufac 
tured by four patterning process, in which the pixel electrode, 
the gate line and the gate electrode are formed by the first 
patterning process; the semiconductor layer is formed by the 
second patterning process; the first via hole, the second via 
hole and the third via hole are formed by the third patterning 
process, and the Surface of the semiconductor layer exposed 
in the second via hole and the third via hole is treated so that 
the surface of the semiconductor layer in the second via hole 
and the third via hole is formed into the ohmic contact layer; 
the data line, the source electrode and the drain electrode are 
formed by the fourth patterning process. The manufacture 
process of this example has been described in detail with 
reference FIG. 3 to FIG. 12. 
A second example of the method of manufacturing the 

TFT-LCD array substrate may comprise the following step. 
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Step 21, sequentially depositing the transparent conductive 
film and the gate metal film on the Substrate, and forming the 
pixel electrode, the gate line and the gate electrode by a 
patterning process; 

Step 22, sequentially depositing the gate insulating layer, a 
semiconductor film and a blocking film by a PECVD method; 

Step 23, applying a photoresist layer on the blocking film, 
exposing the photoresist layer with a triple-tone mask to form 
a photoresist-completely-removed region, a photoresist 
completely-retained region, a first photoresist-partially-re 
tained region and a second photoresist-partially-retained 
region, wherein the photoresist-completely-removed region 
corresponds to the region of the first via hole to be formed, the 
photoresist-completely-retained region corresponds to the 
region of a blocking layer to be formed, the second photore 
sist-partially-retained region corresponds to the region of the 
semiconductor layer to be formed, and the first photoresist 
partially-retained region corresponds to the region other than 
the above regions, and whereinafter performing a developing 
process, the thickness of the photoresist in the photoresist 
completely-retained region is not changed, the photoresist in 
the photoresist-completely-removed region is completely 
removed, the thickness of the photoresist in the first photore 
sist-partially-retained region and the second photoresist-par 
tially-retained region is decreased, and the thickness of the 
photoresist in the second photoresist-partially-retained 
region is larger than that in the first photoresist-partially 
retained region; 

Step 24, etching away the blocking film, the semiconductor 
film and the gate insulating layer in the photoresist-com 
pletely-removed region by a first etching process to form the 
first via hole; 

Step 25, completely removing the photoresist in the first 
photoresist-partially-retained region by a first ashing process 
to expose the blocking film in this region, and retaining the 
photoresist in the second photoresist-partially-retained 
region and the photoresist-completely-retained region; 

Step 26, etching away the blocking film and the semicon 
ductor film in the first photoresist-partially-retained region by 
a second etching process to form the semiconductor layer, 
wherein the semiconductor layer is positioned over the gate 
electrode: 

Step 27, completely removing the photoresist in the second 
photoresist-partially-retained region by a secondashing pro 
cess to expose the blocking film in this region, and retaining 
the photoresist in the photoresist-completely-retained region; 

Step 28, etching away the blocking film in the second 
photoresist-partially-retained region by a third etching pro 
cess to form the blocking layer, wherein the semiconductor 
layer is exposed on both sides of the blocking layer; 

Step 29, treating the exposed surface of the semiconductor 
layer so that the Surface of the semiconductor layer exposed 
on both sides of the blocking layer is formed into an ohmic 
contact layer, and removing the remaining photoresist; and 

Step 30, depositing the Source/drain metal film by a mag 
netron sputtering method or a thermal evaporation method, 
and forming the data line, the Source electrode and the drain 
electrode by a patterning process with a normal mask, 
wherein one end of the source electrode is connected with the 
data line, and the other end thereof is connected with the 
semiconductor layer through the ohmic contact layer on one 
side of the blocking layer; one end of the drain electrode is 
connected with pixel electrode through the first via hole, and 
the other end thereof is connected with the semiconductor 
layer through the ohmic contact layer on the other side of the 
blocking layer; and a TFT channel region is formed between 
the source electrode and the drain electrode. 
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Further, a common electrode line may be formed in the 

Step 30. The common electrode line and the pixel electrode 
constitute a storage capacitor. 

In this example, the TFT-LCD array substrate is manufac 
tured by three patterning process, in which the pixel elec 
trode, the gate line and the gate electrode are formed by the 
first patterning process; the semiconductor layer, the blocking 
layer and the first via hole are formed by the second patterning 
process; and the data line, the source electrode and the drain 
electrode are formed by the third patterning process. The 
manufacture process of this example has been described in 
detail with reference FIG. 15 to FIG. 23. 

In the above examples, the Surface treatment to the semi 
conductor layer is a phosphorizing treatment using PH gas, 
in which the RF power is about 5-12 KW, the atmospheric 
pressure is about 100-400 mT and the flow rate is about 
1000-4000 Scom. 
The above Step 1 (comprising the Step 11 or the Step 21) 

may be performed as follows: 
sequentially depositing the transparent conductive film and 

the gate metal film on the Substrate by a magnetron Sputtering 
method or a thermal evaporation method; 

applying a photoresist layer on the gate metal film; 
exposing the photoresist by a half-tone mask or a gray-tone 

mask to form a photoresist-completely-removed region, a 
photoresist-completely-retained region and a photoresist 
partially-retained region, wherein the photoresist-com 
pletely-retained region corresponds to the region of the gate 
line and the gate electrode, the photoresist-partially-retained 
region corresponds to the region of the pixel electrode, and 
the photoresist-completely-removed region corresponds to 
the region other than the above regions, and wherein after 
performing a developing process, the thickness of the photo 
resist in the photoresist-completely-retained region is not 
changed, the photoresist in the photoresist-completely-re 
moved region is completely removed, and the thickness of the 
photoresist in the photoresist-partially-retained region is 
decreased; 

etching away the gate metal film and the transparent con 
ductive film in the photoresist-completely-removed region by 
a first etching process to form the gate electrode and the gate 
line; 

completely removing the photoresist in the photoresist 
partially-retained region by an ashing process to expose the 
gate metal film in this region and retaining the photoresist in 
the photoresist-completely-retained region; 

etching away the gate metal film in the photoresist-par 
tially-retained region by a second etching process to form the 
pixel electrode; and 

removing the remaining photoresist. 
In the above Step 1, the pixel electrode, the gate line and the 

gate electrode are simultaneously formed in a same pattern 
ing process by multi-step etching process. The manufacture 
process of the Step 1 has been described in detail with refer 
ence FIG. 5 to FIG. 8. 
By the method of manufacturing the TFT-LCD array sub 

strate according to the embodiments of the invention, the 
conventional over-etching process and the conventional 
physical bombing to the semiconductor layer can be avoided, 
and the multi-step etching process during forming the con 
ventional TFT channel region can also be avoided, thus the 
semiconductor layer can have a small thickness Such as 500 
1500 A. Therefore, the turn-off current of the thin film tran 
sistorican be significantly decreased, the period of holding the 
voltage of the pixel electrode can be increased, the perfor 
mance of the TFT-LCD array substrate can be improved and 
the product yield can be increased. In the second embodiment 
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employing three patterning processes, the cost can be further 
reduced and the production period can be further shorted 
compared to the conventional method employing four pat 
terning processes. 

It should be appreciated that the embodiments described 
above are intended to illustrate but not limit the present inven 
tion. Although the present invention has been described in 
detail herein with reference to the preferred embodiments, it 
should be understood by those skilled in the art that the 
present invention can be modified and some of the technical 
features can be equivalently substituted without departing 
from the spirit and scope of the present invention. 
What is claimed is: 
1. A method of manufacturing a thin film transistor liquid 

crystal display (TFT-LCD) array substrate, comprising: 
Step 1 of sequentially depositing a transparent conductive 

film and a gate metal film on a substrate, and patterning 
the transparent conductive film and the gate metal film to 
form a pixel electrode, a gate line and a gate electrode: 

Step 2 of depositing a gate insulating layer and a semicon 
ductor film on the substrate after the Step 1 and pattern 
ing the semiconductor film to form a semiconductor 
layer, wherein two separate parts of the surface of the 
Semiconductor layer is treated by a surface treatment 
process to form into an ohmic contact layer; and 

Step 3 of depositing a source/drain metal film on the sub 
Strate after the Step 2, and patterning the source/drain 
metal film to form a data line, a source electrode and a 
drain electrode by a patterning process, wherein the 
Source electrode and the drain electrode respectively are 
connected with the semiconductor layer through the 
ohmic contact layer in the two separate parts: 

wherein the Step 2 comprises: 
sequentially depositing the gate insulating layer, the semi 

conductor film and a blocking film on the substrate after 
the Step 1: 

applying a photoresist layer on the blocking film; 
exposing the photoresist layer by a triple-tone mask to form 

a photoresist-completely-removed region, a photoresist 
completely-retained region, a first photoresist-partially 
retained region and a second photoresist-partially-re 
tained region, wherein the photoresist-completely 
removed region corresponds to the region of a first via 
hole, the photoresist-completely-retained region corre 
sponds to the region of a blocking layer, the second 
photoresist-partially-retained region corresponds to the 
region of the semiconductor layer, and the first photore 
sist-partially-retained region corresponds to the region 
other than the above regions, and whereinafter perform 
ing a developing process, the thickness of the photoresist 
in the photoresist-completely-retained region is not 
changed, the photoresist in the photoresist-completely 
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removed region is completely removed, the thickness of 
the photoresist in the first photoresist-partially-retained 
region and the second photoresist-partially-retained 
region is decreased, and the thickness of the photoresist 
in the second photoresist-partially-retained region is 
larger than that in the first photoresist-partially-retained 
region; 

etching away the blocking film, the semiconductor film and 
the gate insulating layer in the photoresist-completely 
removed region by a first etching process to form the first 
via hole; 

completely removing the photoresist in the first photore 
sist-partially-retained region by a first ashing process to 
expose the blocking film in this region and retaining the 
photoresist in the second photoresist-partially-retained 
region and the photoresist-completely-retained region; 

etching away the blocking film and the semiconductor film 
in the first photoresist-partially-retained region by a sec 
ond etching process to form the semiconductor layer, 
wherein the semiconductor layer is positioned over the 
gate electrode; 

completely removing the photoresist in the second photo 
resist-partially-retained region by a secondashing pro 
cess to expose the blocking film in this region, and 
retaining the photoresist in the photoresist-completely 
retained region; 

etching away the blocking film in the second photoresist 
partially-retained region by a third etching process to 
form the blocking layer, wherein the semiconductor 
layer is exposed on both sides of the blocking layer; 

treating the exposed surface of the semiconductor layer by 
the surface treatment so that the surface of the semicon 
ductor layer exposed on both sides of the blocking layer 
is formed into the ohmic contact layer, and 

removing the remaining photoresist. 
2. The method of claim 1, wherein the Step 3 comprises: 
depositing the source/drain metal film on the substrate after 

the Step 2, and 
forming the data line, the source electrode and the drain 

electrode by a patterning process with a normal mask, 
wherein one end of the source electrode is connected with 

the data line, and the other end thereof is connected with 
the semiconductor layer through the ohmic contact layer 
on one side of the blocking layer; one end of the drain 
electrode is connected with pixel electrode through the 
first via hole, and the other end thereof is connected with 
the semiconductor layer through the ohmic contact layer 
on the other side of the blocking layer; and a TFT chan 
nel region is formed between the source electrode and 
the drain electrode. 


